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ABSTRACT
Objectives: (1) To determine the percentage of the
population in England that has access to a general
practitioner (GP) premises within a 20 min walk (the
accessibility); (2) explore the relationship between the
walking distance to a GP premises and urbanity and
social deprivation and (3) compare accessibility of a
GP premises to that of a community pharmacy—and
how this may vary by urbanity and social deprivation.
Design: This area-level analysis spatial study used
postcodes for all GP premises and community
pharmacies in England. Each postcode was assigned to
a population lookup table and Lower Super Output
Area (LSOA). The LSOA was then matched to urbanity
(urban, town and fringe, or village, hamlet and isolated
dwellings) and deprivation decile (using the Index of
Multiple Deprivation score 2010).
Primary outcome measure: Living within a 20 min
walk of a GP premises.
Results: Overall, 84.8% of the population is estimated
to live within a 20 min walk of a GP premises: 81.2%
in the most affluent areas, 98.2% in the most deprived
areas, 94.2% in urban and 19.4% in rural areas. This
is consistently lower when compared with the
population living within a 20 min walk of a community
pharmacy.
Conclusions: Our study shows that the vast majority
of the population live within a 20 min walk of a GP
premises, with higher proportions in the most deprived
areas—a positive primary care law. However, more
people live within a 20 min walk of a community
pharmacy compared with a GP premises, and this
potentially has implications for the commissioning of
future services from these healthcare providers in
England.
BACKGROUND
Primary care is a vital component of the
healthcare system in the developed world. In
the UK, over 90% of all contacts with
healthcare professionals occur in general
practitioner (GP) premises, resulting in over
300 million consultations per year.1 These
consultations are typically GP or nurse-led,
and are used to treat acute illness, manage
long-term conditions, and promote good
health. As such, many GP premises offer
public health services, including vaccination
clinics, health check-ups and smoking cessa-
tion programmes. Furthermore, since the
establishment of Clinical Commissioning
Groups, GPs have been given an explicit
responsibility to tackle health inequalities
and under the Health and Social Care Act of
2012, while NHS England is tasked with
reducing inequalities around healthcare out-
comes. GP premises—and the services they
offer—therefore, play a crucial role in main-
taining and promoting population health
and reducing health inequalities.
As access to healthcare is a well-established
social determinant of health, and considering
Strengths and limitations of this study
▪ Our study is the first to systematically explore
the spatial distribution of general practitioner
(GP) premises in England using walking dis-
tances, and the first to make a direct comparison
with the accessibility of community pharmacies.
▪ A key strength of this study is that we examined
accessibility by walking distance; the cost of
driving and using public transport can be signifi-
cant barriers to travel.
▪ A possible limitation is that not all patients will
be registered with their nearest GP premises; we
did not seek to calculate average walking dis-
tances to patients registered to a particular GP
premises, or consider ‘catchment’ areas of GP
premises.
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the concept of the inverse care law2—where “the availabil-
ity of good medical care tends to vary inversely with the
need for it in the population served”—a number of
studies have previously explored the relationship between
GP access and social deprivation. These studies have
shown that access to GP services in more deprived areas
tends to be as good, if not better than more affluent
areas.3 4 However, despite these findings, and although
life expectancy has risen overall, the gap in life expect-
ancy between the most deprived and most affluent com-
munities has widened—representing a significant
challenge to our society.5 While healthcare access is only
one element in the complex aetiology of health inequal-
ities,5 significantly, more people die from conditions asso-
ciated with modifiable risk factors such as smoking,
alcohol and obesity in deprived communities, than in
more affluent ones.6–8 A report by the King’s Fund9 sug-
gests that a number of factors within general practice may
be contributing to this: first, recruiting GPs to work in
areas of high deprivation is challenging; and second,
while policymakers advocate the use of community
engagement to tackle the wider determinants of health,
it is not clear if GPs feel equipped or motivated to do
this; in addition, some GPs feel that tackling issues
around public health and health inequalities, such as
smoking or obesity, could damage the doctor–patient
relationship if done at the wrong time in the consultation
process.
In response to these challenges, there is a growing
emphasis on using other primary care providers to
deliver healthcare services to the population—with one
example being the community pharmacy. Indeed, com-
munity pharmacies, as part of the NHS Contractual
Framework, are commissioned by local authorities to
provide services that are designed to help address public
health priority conditions, including smoking, alcohol
misuse and obesity.10 Significantly, recent work has also
shown that, in England, approximately 90% of the popu-
lation can access a community pharmacy within a 20 min
walk and, in the areas of highest deprivation, the value
increases to almost 100%—the so-called positive pharmacy
care law.11 Working alongside GP premises, community
pharmacies may therefore be in a unique position to
deliver healthcare interventions, particularly in areas of
greatest deprivation; they also offer the advantage that, at
present, appointments are not needed to obtain health-
care advice. However, despite this potential, and given
the wider issues of healthcare access as a social determin-
ant of health, it is not known how the accessibility of GP
premises compares with the accessibility of community
pharmacies in England. This study is, therefore, the first
to (1) determine the percentage of the population in
England that has access to a GP premises within a 20 min
walk (the accessibility); (2) explore any relationship
between the walking distance to a GP premises and
urbanity and social deprivation and(3) compare a GP
premises accessibility to that of a community pharmacy—
and how this may vary by urbanity and social deprivation.
METHODS
Definitions
GP premises: a location where a GP actively consults
with patients; we included ‘satellite’ surgeries in the data
analysis, while primary care NHS Walk-in-Centres were
excluded.
GP: a licensed medical graduate who gives personal,
primary and continuing care to individuals, families and a
practice population irrespective of age, sex and illness.12
Community pharmacy: registered with the General
Pharmaceutical Council13 as premises for the com-
pounding, procurement, storage and distribution of
medicines and appliances; we excluded premises that
were solely registered as internet pharmacies in the
analysis.
LSOA: lower super output area: geographic areas in
England comprising approximately 1500 residents and
650 households. They are designed to be of a reasonably
compact shape while being representative of social
homogeneity.
Urban/rural classification: categorises each LSOA into
three settlement types: urban (where the population is
over 10 000 people), town and fringe (part of a settle-
ment with less than 10 000 people) or village, hamlet
and isolated dwellings.14 Urbanity was included because
rural areas are often disadvantaged in accessing health-
care services—the so called ‘distance decay’ effect
whereby GP consultation rates decline as the distance
from the GP surgery increases, and in rural areas this
can be exacerbated by a lack of suitable transport.15–17
Deprivation decile: the term ‘deprivation decile’ was
used to group the population into 10 equally spaced
ordinal categories according to a particular level of
deprivation.18
Study design
This study used geographical information systems and
generalised linear models to explore the relationship
between spatial access to a GP premises in England,
deprivation and urbanity, and compares these data to
that of a community pharmacy.
Data and variables
Data were obtained from the Fuse Geo-Health Care Access
Database.19 This database contains data on the address
and postcode of each GP premises in England, the post-
code of each community pharmacy (matched to their
corresponding coordinates using the Office of National
Statistics postcode directory, 2012);20 the coordinates for
each postcode in England (also from the Office of
National Statistics postcode directory, 2012—matched to
a population lookup table and the LSOA for each post-
code); whether the LSOA is urban, town and fringe or
village, hamlet and isolated dwellings from the urban/
rural classification (2005), and the Index of Multiple
Deprivation (IMD) score (2010) for each LSOA (from
the Office of National Statistics).
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Outcome
The percentage of the population that lived within a
20 min walk of a GP premises by LSOA: measured as a
straight-line distance from each GP premises (1.6 km
buffers) and aggregating the population by postcode
within each buffer compared with the LSOA population.
Analysis
The GP premises for England were mapped using ArcMap,
using an average walking speed of 3 miles (4 km) per
hour;21 1.6 km buffers were placed around the site to repre-
sent a 20 min walk from a GP premises. The population
postcodes were clipped to the GP premises buffers. Data on
the sum of the population for each LSOA overall and
within each GP premises buffer was extracted by LSOA.
The percentage of the population with access to a GP prem-
ises within a 20 min walk was then calculated by LSOA.
Whether or not the LSOA was urban, town and fringe or
rural, and the corresponding deprivation score was attached
to the data file. Deprivation deciles, based on the IMD for
England, were also calculated: the most deprived decile
(10) equates to the most deprived 10% within a population,
while the least deprived decile (1) represents the 10% of a
population living in the least deprived circumstances. Each
data set was then mapped using Arc GIS. Tables were pro-
duced to show the percentage of the population who had
access to a GP premises within a 20 min walk by deprivation
decile and by urban/rural classification within the depriv-
ation deciles separately. General linear models were used to
adjust for rurality within each deprivation decile to produce
urban/rural adjusted prevalence rates of the percentage of
households with access to a GP premises within a 20 min
walk by LSOA, and the results tabulated.
A causal framework was then used to investigate the
impact of area-level deprivation on the association
between access to a GP premises and a community phar-
macy (based on previous work11) by fitting three differ-
ent models to a varying level of complexity. Model 1 is a
regression model with access to a GP premises as the
outcome variable, and access to a community pharmacy
as an explanatory variable. Model 2 contains access to a
community pharmacy and area-level deprivation as an
explanatory variable, while model 3 contains access to a
community pharmacy and area-level deprivation, as well
as their interaction as explanatory variables. The percent-
age change in gradient/slope between access to a GP
premises and a community pharmacy from models 1 to 2
was calculated as 100× (model 1−model 2)/model 1.
RESULTS
GP access
Data for all the LSOAs in England shows that, overall,
84.8% of the population lives within a 20 min walk of a
GP premises. When considering urbanity, 94.2% of
households in the urban areas live within a 20 min walk
of a GP premises, in town and fringe, the figure reduces
to 68.1%, while the percentage of those in rural areas
with access is reduced to 19.4%.
The distributions of percentages of households with
access to a GP premises within a 20 min walk are pre-
sented in table 1 (and shown spatially in figures 1
and 2) according to their deprivation decile and urban,
town and fringe, and rural areas. There is a significant
non-linear association between the deprivation deciles:
the least deprived and most deprived households have
more access to a GP premises than the households in
the middle of the deprivation range.
Overall, the inequalities in access to a GP premises in
England range from 1.4% to 24.4% less access among the
more affluent areas, when compared with the most
deprived decile: a positive care law. There are no signifi-
cant spatial inequalities in access in rural areas or town
and fringe area, while urban areas have between 0.8% and
10.9% less access when compared with the most deprived
decile. Spatial inequalities, therefore, in terms of GP prem-
ises accessibility, are much more significant in urban areas.
GP premises and community pharmacy access
GP premises accessibility was compared with community
pharmacy accessibility using previously reported data,11
and shows for GP premises, access is lower than commu-
nity pharmacies across all deprivation deciles, but par-
ticularly in the least deprived areas (figure 3). Overall,
for GP premises, 84.8% of the population lives within a
20 min walk, which is 4.4% lower when compared with
the percentage of the population living within a 20 min
walk of a community pharmacy.
General linear models were conducted to examine the
relationship between walking distance to a GP premises
and community pharmacies, adjusting for deprivation
and urbanity for all areas, then for urban, town and
fringe, and rural areas (table 2).
There is a significant positive association between
community pharmacy accessibility and GP premises
accessibility. LSOAs with high percentages of households
with access to community pharmacy within a 20 min
walk also have a high percentage of households with
access to GP services within a 20 min walk. However, a
1% increase in overall community pharmacy access only
corresponds to 0.86% increase in GP premises access,
which is an indication of greater community pharmacy
accessibility. The gradient between GP premises and
community pharmacy access is dependent on the urban-
ity level—with a higher gradient in urban areas than in
village, hamlet and isolated dwellings. The association
between GP premises and community pharmacy access
is also dependent on deprivation deciles with approxi-
mately 5–13% changes in gradients between GP prem-
ises and community pharmacy access after adjusting for
deprivation based on all the data, and in urban areas.
DISCUSSION
Principal findings of this study
The analysis has shown that 84.8% of the population in
England lives within a 20 min walking distance of a GP
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premises—which is 4.4% less when compared to the
population that lives within a 20min walking distance of
a community pharmacy. There is a positive trend
between a GP premises accessibility and deprivation
decile—with the highest access in the most deprived
areas; however, when compared with community phar-
macy accessibility, access to a GP premises is lower across
all deprivation deciles; this trend was also observed for
urban and town and fringe areas, but not rural areas.
Strengths and weaknesses
This is the first study to explore the accessibility of a GP
premises by walking distance, and compare it to commu-
nity pharmacies accessibility: this is a strength of this
work, as this approach overcomes the financial chal-
lenges associated with using a car or public transport to
access a GP premises.22 23 We do, however, acknowledge
that an individual’s capability in terms of walking to a
GP premises was not considered in the analysis. Indeed,
certain patient groups may not be able to walk to a GP
premises within 20min owing to a number of physical,
mental and cultural factors. We also acknowledge that
not all patients will be registered with their nearest GP
premises; these are potential limitations of this work, as
we did not seek to calculate average walking distances to
patients registered to a particular GP premises, or con-
sider ‘catchment’ areas of a GP premises. Additionally,
we also recognise that, in our analysis, we did not con-
sider appointment times for GP premises, or the
number of GPs working within each premises. GP prem-
ises, by contrast with community pharmacies, typically
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Figure 1 Map of England with LSOA stratified according to
urban/rural classification.
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require a prior appointment before a consultation with
a healthcare practitioner. At present, the current waiting
time for a non-urgent GP appointment is approximately
9 days, and this figure is expected to increase further in
the coming years.24 The fact that we did not consider
appointment times or the quality of these services are
further limitations of our work. From a methodological
perspective, we accept that a 20 min walk has been
represented using a straight-line distance from the
central point of each postcode to create a buffer. This
assumes that people walk in straight lines when, in
reality, they are constrained to pathways that curve or are
restricted by barriers. Another limitation is the postcodes
we used in the analysis: individual postcodes represent
approximately 15 addresses, with the coordinates of
each postcode being represented using the geographic
centroid of each postcode. This could therefore mean
(particularly in rural areas) that some households may
fall outside of a GP premises buffer.
What is already known
There have been several studies that have explored the
accessibility of GP services, although none have done so
by average walking distance, as we have reported herein.
For example, Adams and White used the access domain
of the IMD 2000 to measure proximity to general prac-
tices and markers of socioeconomic deprivation across
wards in the north of England.3 The work showed that
geographical proximity to GP practices was greater in
the more deprived wards, compared with more affluent
ones, although it was acknowledged that proximity to a
GP practice is only one aspect of the provision of good
quality care. Similarly, Pearce et al4 showed that access to
community resources—including GP services—was
better in deprived areas, compared with more affluent
ones. Our work supports these findings and shows that,
in England, the majority of the population live within a
20 min walking distance of a GP premises, and this is
greatest in areas of high deprivation. GP accessibility by
driving distance has also been reported in the literature:
Lovett et al25 investigated GP access according to public
and private transport in East Anglia. The work showed
that, to access a GP, 10% of residents needed to travel
more than 10 min by car, while 13% of the population
was unable to attend a GP appointment if they were
reliant on solely using public transport.
Implications for policymakers
This is the first study to systematically explore the spatial
distribution of GP premises in England using walking
distances, and the first to make a direct comparison with
the accessibility of community pharmacies. Our results,
therefore, have potential implications for policymakers
and commissioners of healthcare services in England,
although we accept that just because an individual lives
within a 20 min walk of a GP premises or community
pharmacy, does not necessarily equate to access. Given
the complex aetiology of health inequalities, and that
healthcare access is only one social determinant of
health, it is evident that policymakers should not solely
focus on improving healthcare access as a strategy to
Figure 2 Map of England showing the population within 20
minutes walk of a GP premises.
Figure 3 Percentage of the
population by deprivation decile
with access to a GP premises
within a 20-minute walk
compared to a community
pharmacy.
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reduce overall inequalities in health. We would, however,
urge all policymakers to maintain the level of access to
healthcare services in England; a recent study by Barr
and colleagues has also shown that increasing the pro-
portion of resources invested in deprived communities
was associated with a reduction in absolute health
inequalities from causes amenable to healthcare.26
In terms of developing services, GP premises and com-
munity pharmacies are commissioned—either nationally
or locally—to provide public health services. One such
example is the administration of influenza vaccinations
whereby GPs and community pharmacists offer vaccina-
tions to ‘high-risk’ groups. Commissioning of these ser-
vices—particularly those in community pharmacies—has
been challenging in some areas.27 Our study shows that
due to the differences in accessibility—particularly con-
sidering deprivation and urbanity—community pharma-
cies and GP premises could both be used to deliver
public health services. It is not yet clear how patients
perceive the differences in these providers, but results
from qualitative studies suggest, for some services due to
the ease of access, community pharmacy is the preferred
location.28 It is also not understood if there are any dif-
ferences in patient demographics of those who are
accessing services in GP premises or community phar-
macies. Further work is, therefore, required to establish
who is using these services in these settings to help
ascertain if commissioning public health services from
these providers can help reduce inequalities in health.
CONCLUSIONS
In England, the majority of the population live within a
20 min walk of a GP premises—with higher proportions
in the most deprived areas (a positive primary care law).
However, when compared with community pharmacy
accessibility, the percentage of the population that lives
within a 20 min walk of a GP premises was significantly
lower. This finding has potential implications for the
commissioning of future healthcare services from GP
premises and community pharmacies in England.
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